The genus Arnebia (Boraginaceae) is represented by five species (A. pulchra, A. lineariifolia, A. densiflora, A. decumbens and A. purpurea.) in the Flora of Turkey [1a,b] . The red colored roots of A. densiflora, known as "havaciva, eyilik", is used as a dye-stuff and for healing of eczema, callus and burns in traditional Turkish medicine [2] . Other species growing in Turkey have not been evaluated in terms of either phytochemistry or biological activity before. The rare endemic species, A. purpurea is found in the eastern Mediterranean and grows in distinct calcareous areas of Turkey [1b] . Arnebia species have antimicrobial, antiinflammatory, cytotoxic and wound healing effects [3] . Naphthoquinones are major constituents of these species [4] . As important lead bioactive compounds, naphthoquinones with reactive or heterocyclic groups are involved in a large group of therapeutically effective anti-cancer agents [5] . Several recent studies reported the cytotoxic effects on different types of cell lines [4, 6] . A study published in 2014 reported the synthesis of twelve different 2, 3-disubstituted-1, 4-naphthoquinones, which were screened for their cytotoxic activity against the murine fibroblast cell line, L929. Most of the naphthoquinones studied were cytotoxic [5] . In our study, we have investigated the cytotoxicity of natural occurring 5,8-dihydroxy-1,4 naphthoquinones (naphthazarins) and other natural compounds obtained from A. purpurea against L929 cell line.
The present study reports the isolation and identification of four naphthoquinones (1-4), one triterpene (5) , and one steroid (6) from the n-hexane extract of the roots, and three flavonoid glycosides (7-9) and one phenolic acid (10) from the methanol extract of the aerial parts of A. purpurea. The structure of the isolated compounds (1-10) were elucidated as isovalerylalkannin (1) [7a] , α-methyl-nbutanoyl alkannin (2) . Boraginaceae species contain both shikonin and alkannin derivatives. As displayed by the literature, shikonin, the R enantiomer, is most often associated with species found in the Orient, while the S enantiomer, alkannin, is found mainly in the plants throughout Europe and Turkey [7a] . This paper is the first phytochemical and biological activity report on A. purpurea, which is an endemic species in Turkey. Compound 9 has only been found in Lotus edulis (Fabaceae) [7g] and we now report the presence of this compound in nature for the second time in a different species. Compounds 5, 7, 8 and 9 have never been reported for any other Arnebia species up to the present.
As a result of our MTT assay, alkannin derivatives (1-4) showed intermediate cytotoxic effect toward L929 murine fibrosarcoma cells compared with doxorubicin as a positive control. Although alkannin derivatives are known as strong cytotoxic compounds, these moderate cytotoxic effects on a fibroblast-derived cell line (L929) could promote the wound healing effect of plants containing them. Our results were found to be similar to the literature data [5] . This is the first report of cytotoxic activity of 5,8-dihydroxy-1,4naphthoquinones (1-4) on this cell line. Compounds 5 and 6 also showed dose dependent low cytotoxic activity. However, the (Table 1 ). Our studies related to different cell lines will continue on the apoptosis and caspase enzyme activity for revealing the cytotoxicity mechanism of active compounds. 
Extraction, isolation and structure elucidation:
The air-dried and powdered roots of A. purpurea (250 g) were extracted with 3 x 3 L n-hexane at 45ºC for 4 h and the air-dried and powdered aerial parts of the plant (125 g) were extracted with 3 x 3 L methanol at 45ºC for 4 h. The methanolic extract was dissolved in water (100 mL) and extracted with light petroleum for purifying. The n-hexane extract prepared from the roots (7 g) was subjected to silica gel CC, using CH 2 Cl 2 :HCOOH (99.5:0.5), CH 2 Cl 2 :CH 3 OH:HCOOH (80:20:0.5) and CH 3 OH:HCOOH (99.5:0.5) for elution to afford 7 fractions (A-G). Fr. D (347.3 mg) was purified by repeated Si gel CC eluting with n-hexane:EtOAc:HCOOH (87.5:12.5:0.5→ 80:20:0.5) to give compound 1 (51.7 mg), compound 2 (5.3 mg) and compound 3 (99.3 mg). Fr. F (285 mg) was chromatographed on a Si gel column eluted with n-hexane-EtOAc-HCOOH (85:15:0.5) to yield 3 fractions (F1-F3). Fr. F1 was chromatographed on Sephadex LH-20 eluting with n-hexaneacetone-HCOOH (87.5:12.5:0.5) to give compound 6 (11.8 mg). Fr. F3 was further applied to Si gel columns eluting with nhexane:EtOAc:HCOOH (87.5:12.5:0.5→80:20:0.5) to yield compound 4 (7.8 mg) and compound 5 (11.2 mg).
The water extract prepared from the aerial parts (11 g) was dissolved in methanol and chromatographed on a Sephadex LH-20 column eluted with methanol (Frs. H-L). Fr. I (6.55 g) was applied to a Si gel column deactivated with 10% bidistilled water and eluted with CH 2 Cl 2 :CH 3 In vitro cytotoxicity assay (MTT): Suspensions (0.1 mL) of cancer cells (L929 murine fibrosarcoma) were seeded into 96-multi-well plates at a concentration of 1x10 5 cells/mL and cultured for 24 h in cell culture media in a humidified 5% CO 2 incubator at 37 o C. Test samples were dissolved in medium containing DMSO (not to exceed 0.1%) and cells were incubated with 0-200 µg/mL concentrations of the test samples for 48 h. After incubation, the cells were washed and replaced with fresh medium. 10 µL of MTT solution (5 mg/mL in PBS) was added and incubated for 4 h. Following the incubation, 100 µL of 10% SDS (Sodium dodecyl sulfate) was added to each well to dissolve the formed formazan crystals. The absorbance was measured at 577/655 nm using a microplate reader [8] .
